INTRODUCTION
Poverty in a given country and at a given point of time is fully determined by the rate of change in the mean income of the population and the change in the distribution of income (Bourguignon, 2004) . The modern theoretical approach to understanding poverty considers the income dimension as the core of most poverty-related problems. Poverty may stem from changes in average income or changes in the distributed income. This implies that equitable distribution of income would increase the probability of the poor having access to basic needs (such as food consumption, housing, health, education, et * The author would like to thank an anonymous referee for very useful comments and suggestions. cetera). On the other hand, increasing per capita income without redistributing part of the wealth created affects the performance of the economy and marginalizes even more the lower per centile of population. This, consequently, has a negative impact on poverty reduction (Molini, 2005) . Thus, the welfarist approach establishes a close positive relationship between per capita income (PCI) and the measures of well-being. However, per capita income does not so much determine capabilities but how it is distributed. The argument for economic growth as a pre-requisite for poverty reduction is because it increases mean income and narrowing of income distribution (Ajakaiye and Adeyeye, 2001) .
The poverty triangle proposed by Bourguignon (2004) illustrates how changes in distribution and changes in mean income determine the extent to which a country reduces poverty (Figure 1 ). A change in the distribution of income can be decomposed into two effects. First, there is the effect of a proportional change in all incomes that leaves the distribution of relative income unchanged, i.e., a mean income effect. Second, there is the effect of a change in the distribution of relative incomes which, by definition, is independent of the mean, i.e., a distributional effect (Datt and Ravallion, 1992; Kakwani, 1993) . This movement thus corresponds to the change in the distribution of 'relative' income, or the 'distribution' effect. If the distribution of income does not change, then poverty reduction is only possible with growth. Without growth in mean income, redistribution of income in favour of the poor is the only way to reduce poverty. In other words, the incomes of the non-poor would have to fall in order for the incomes of the poor to rise. In practice, a change in poverty comes about through some combination of a change in average incomes and a change in the distribution of income. According to Bourguignon, the real challenge to establishing a development strategy for reducing poverty lies in the interaction between distribution and growth, and not in the relationship between poverty and growth on the one hand and poverty and inequality on the other, which are essentially arithmetic. Geographically-based theories of poverty calls attention to the fact that people, institutions, and cultures in certain areas lack the objective resources needed to generate well-being and income, and that they lack the power to claim redistribution. Shaw (1996) opines that space is not a backdrop for capitalism but rather is restructured by it and contributes to the system's survival. The geography of poverty is therefore a spatial expression of the capitalist system. A notable aspect of poverty in Nigeria is that the poor are often concentrated in communities without basic services. In 1998 and 2004, The North West, North East and North Central geopolitical zones (GPZs) have the highest aggregate poverty rates in descending order while the South West, South East, and South South GPZs have the lowest aggregate poverty rates in ascending order. These six GPZs also reflect varying ecologies and climates, along with differing population characteristics. The reductions in the poverty rates for rural households in the southern zones are far greater than those achieved by their northern counterparts and it could be concluded that poverty is more prevalent in the northern zones than in the southern zones (Omonona, 2010) .
Geographic differences have also played a role in the divide. Owing to its nearness to the Sahara Desert, Nigeria's North is susceptible to drought and climate change (Adejuwon, 2008) . From the economic point of view, the North GPZs has a disproportionately higher percentage of subsistence households than the South GPZs. The combination of extensive poverty, food insecurity, poor health, poor infrastructure, and low levels of education in the North has resulted in livelihoods less easily adaptable to change (Asadurian et al., 2006; Adejuwon, 2008; Agunwamba et al., 2009) . In addition, the healthcare financing in the north is relatively lower than in the south, followed by considerable poor health status, with heavy dependence on the households in both regions. The expenditure share of households in the north is also proportionally disproportionate, because of the high poverty incidence vis-a-vis public providers (Lawanson and Olaniyan, 2013) .
Although few studies have highlighted the decomposition of income poverty in Nigeria (Oyekale et al., 2006; Araar and Awoyemi, 2006; Uneze and Adeniran, 2014; Adigun and Awoyemi, 2014) , we still lack understanding of spatial poverty decomposition in rural Nigeria. This is especially important because the majority of the poor reside in the rural areas where most of the people and national resources are located and thus making rural poverty a major driver of aggregate poverty in Nigeria (Osinubi, 2003; Ogwumike and Akinnibosun, 2013) . This study deviates from previous studies on poverty in a number of ways. First, in the specificity of the study area which is rural Nigeria. Second, the study also estimated the marginal contribution of inequality to poverty in the six geopolitical zones of rural Nigeria.
METHODOLOGY
The data used for this study were from the 2003/04 Nigeria Living Standard Survey (NLSS) data from the National Bureau of Statistics (formerly known as the Federal Office of Statistics). The sample design was a two-stage stratified sampling. The first stage involved the selection of 120 Enumeration areas (EAs) in each of the 36 states and 60 EAs at the Federal Capital Territory (FCT). The second stage was the random selection of five housing units from each of the selected EAs. A total of 21,900 households were randomly interviewed across the country with 19,158 households having consistent information (NBS, 2005) . For the purpose of this study, the secondary data was first stratified into rural and urban sectors. The second stage was the stratification of the rural area based on the six geo-political zones of Nigeria viz: South West, South East, South South, North Central, North East and North West. The next stage involved the selection of all the sampled rural households in each of the geo-political zones. The data set provides detailed records on household expenditure (which was used as a proxy for household income) and household characteristics. However, 14,514 rural households whose responses were consistent were used for analyses in this study.
Poverty Decomposition Framework
The relative poverty line is estimated based on the expenditure profile of respondents on basic needs (food and non-food items). However, the total household per capita expenditure (PCE) is used as proxy of standard of living. This method has been applied by several authors (World Bank, 1996; Canagarajah et al., 1997; Olaniyan, 2002) . Here, the total PCE is the sum of cash expenditure on consumption of food and non-food items relative to individual household size.
Households of Number Total
The non-poor threshold is the region greater than two-thirds of MPCHHE while the moderate poverty line ranges from one-third to two-thirds of MPCHHE; and The core-poor threshold is the region less than one-third of MPCHHE. This study adopted Foster, Greer and Thorbecke (1984) approach to estimate the incidence, depth and severity of poverty in the study area. The FGT indices are calculated by taking the proportional shortfall in expenditure for each poor household and normalising the sum by the population size.
Poverty Decomposition
In this study, poverty rate was calculated by comparing the total expenditure of every household with the corresponding poverty line. Suppose income x of an individual is a random variable with the distribution function ) (x F . Let z denote the poverty line, the threshold expenditure below which one is considered to be poor. Then ) (z F is the proportion of individuals (or families) below the poverty line. This measure, widely used as a poverty measure, is called the headcount ratio. Here, the national poverty level can be thought of as a function of three factors: regional disparities in average level of consumption denotes by µ; intraregional inequalities denotes as L; and the subsistence level for a single adult, denoted by z, which reflects regional price variations. Thus, we have poverty as a function of these three components
This indicates that regional poverty levels are largely determined by three factors: income inequalities, as captured by the Lorenz curve, mean income per capita, and poverty line. It is therefore worth exploring the import of each of these proximate sources of poverty if only to confirm or counter, the common presumption that average income is the dominant influence on poverty (Kolenikov and Shorrocks, 2005) .
Assuming a fixed poverty line, the poverty level in any region is given by
where 0 α (i.e., z μ ) is the normalised mean income level of the region and 0 L is the Lorenz curve representing the relative distribution of income in the region. Similarly, the poverty level of the country as a whole is given by
where 1 α is the mean income level of the country and 1 L is the Lorenz curve representing the income distribution of the country. We shall employ a decomposition technique based on the Shapley value in cooperative game theory to quantify the explanatory power of these factors to poverty in each region. Let us use the subscript "1" to denote the national income distribution, following Datt and Ravallion (1992) and Zhang and Wan (2005) , then the difference between poverty at the national and regional levels is simply:
Thus, the total difference between the regional and the national poverty rates arises from the differences in two factors: the average income α and the distribution of income L. To separate the effects of these two factors, Datt and Ravallion (1992) defines the contribution of income differences as:
and the contribution of inequality differences as
where r can be either i or 0 as long as it is consistent across the two equations. The problem with this decomposition is that
In cases where the discrepancy is large, the decomposition would leave unexplained the bulk of the difference in poverty. Further, the decomposition results vary with the choice of the reference point r, and there is no guidance on how to choose one over the other.
The Shapley decomposition procedure follows Kolenikov and Shorrocks (2005) . To find the Shapley value of the contribution to i P Δ by regional differences in mean income and inequality amounts to considering the four possible sequences of replacing Thus, we can decompose variation of the FGT index into PCE effect α , and inequality L, effects as follows: 
The first component gives the difference in poverty due to changes in the mean expenditure when distribution of expenditure is held fixed at the regional level. The second component gives the difference in poverty due to changes in the mean income when distribution is held fixed at the national level.
Similarly, the difference between the national and region poverty levels arising purely from the difference between their distributions of expenditure is given by:
The first component gives the difference in poverty due to changes in the distribution of expenditure when mean expenditure is held fixed at the regional level. The second component gives the difference in poverty due to changes in the distribution of expenditure, when mean expenditure is held fixed at the national level.
Marginal Contributions of Within and Between GPZs Inequalities
The region is not, of course, the only factor that accounts for differences in living standards: there are typically wide disparities in incomes within, as well as between, regions. Here, the marginal contribution of a given component refers to the variation in poverty index after adding the latter to the complement components set. We follow Araar (2006) , to simulate at the margin the impact of the inequalities between the regions on the national poverty and the impact of its corresponding within the region inequality on the national poverty. We again start with the popular decomposable FGT index. In which case we have the total poverty as:
where G is the number of mutually exclusive subgroups in the total population, and g is the population of group g and g P is the poverty measure for group g, g φ is the proportion of group g in the population, g Y is the total expenditure of group g, z is the poverty line and L measures parameters of the Lorenz curve. The total poverty is the sum of the contributions of each region or group poverty to the national poverty P. In order to simulate at the margin the impact of the within region disparity on total poverty we examine the situation where the total inequality is removed from the total poverty. This corresponds to the situation where each household has the average expenditure of its region, denoted by g μ . Formally we have:
It follows that at the margin the difference between (3.11) and (3.12) gives the total contribution of the regional disparities (CRD) to the national poverty which equals to:
The contribution of group/region g to the national disparity also equals to:
where g φ is the proportion of region g in the total population.
Further, to eliminate the inter region inequality and to calculate the contribution at the margin of the intra-region inequality on poverty, we will use a vector of expenditure where each household has its income multiplied by the ratio g μ μ / . With this new expenditure vector, the average of the expenditure of each region equals to μ . Thus, the FGT index of within group is denoted by:
Therefore, the contribution of the within regional disparities equals to:
It is to be noted that if this procedure gives us an idea on the contribution of each of the two factors, this approach overestimates their contributions such that:
To avoid this flaw, we use the Shapley approach by keeping the same rules for eliminating each of the between and within group factors. Similarly, the contribution of the group g to the within group disparities equals to:
The use of the Shapley approach to estimate the expected marginal contributions of the within and between regional inequalities to the total poverty is given as:
, and
C are the expected contributions of within and between groups inequalities to national poverty respectively.
The decomposition facility in the DAD Software developed by Duclos and Araar, (2006) provides opportunity to decompose these factors.
RESULTS

Distribution of Household Per Capita Expenditure by Percentile
Results in Table 1 show that the mean of the topmost percentile was about 12 times greater than the lowest percentile. This indicates a high gap in income level in rural area. The results further reveal that at the lowest percentile (5 percentile) of expenditure distribution, South West has the highest (₦10695.6183) PCE while North Central zone has the least (₦4492.7473). This reveals inequitable in income distribution in rural Nigeria. Among the middle income earners (50 percentile), South West has the highest (₦48, 498.1948) mean PCE while North East records the least (₦15920.9774). At the topmost percentile (95 percentile), South East has the highest mean PCE (₦98616.7637), closely followed by South West (₦97117.3451); while North West records the least (₦ 45647.7249). This indicates that standard of living in South West is the best of all the zones while it is worst in North Central. The estimation of the poverty line presented in Table 2 shows that the mean PCE for Nigeria is ₦31, 764.00 and the moderate poverty line is ₦21, 176.03. The result shows that about half (51 per cent) of the rural households are poor and an average poor household would need to attain a per capita income level of about ₦1, 974 to get out of poverty. There is also a fairly large (  2 P 0.1030 inequality in income distribution of the rural households. 
Spatial Profile of Incidence of Poverty in Rural Nigeria
Figures in Table 3 reveal that North West had the highest incidence of rural poverty (  0 P 0.6925). This is closely followed by the North East (  0 P 0.6069) and the North Central (  0 P 0.5598). These zones contribute 29.5 percent, 22.6 per cent and 21 per cent respectively to overall incidence of rural poverty. This indicates that together, the North West, North East and North Central contribute 73.1 per cent to overall rural poverty incidence. This corroborates the findings of Minot et al., (2003) that poverty is more pronounced in remote and dry regions of Vietnam. Further, South West records the lowest incidence of poverty (  0 P 0.2699) and the lowest relative contribution of 4.4 per cent to overall poverty. This is followed by the South East with poverty incidence and relative contribution of 28 per cent and 8 per cent respectively. This shows that the proportion of the poor in North West is about thrice that of South West. The implication of this is that majority of the rural poor reside in the northern GPZs of Nigeria, which is a savannah belt. Thus, poverty may be as a result of returns to variations in natural assets and geo-climatic endowments.
Of the thirty-six states, the proportion of rural poor is highest in Kwara, Kogi, Jigawa, Lagos and Kebbi states in a descending order while the least incidence of rural poverty was observed in Oyo, Osun and Imo in an ascending order. Thus, the proportion of the poor in Kwara was about seven times that of Oyo. This suggests that variations are due to spatial differences and level of economic development. 
Spatial Profile of Depth of Poverty in Rural Nigeria
Spatial variations of depth of poverty across GPZs and states in rural Nigeria are presented in Table 4 . As expected, rural poverty gap index was highest (  1 P 0.2781) in North West and lowest (  1 P 0.0835) in South West indicating that a typical poor rural household in the North West would require about thrice the amount of resources required by their counterparts in the SouthWest to get out of poverty. This further confirms that the rural South West not only had the lowest proportion of the poor but is also were more developed economically than other zones. This is also because past South Western governments, through various policies, had emphasised more on investment in formation of capital assets than other zones. Leading among such policies are free education, free health services, agricultural credits, formation of cooperative societies as well as community and rural development. Further, the relative contributions of the zones to poverty gap in a descending order are North West (0.3030), North Central (0.2390), North East (0.2295), South South (0.1229), South East (0.0709) and South West (0.0348) suggesting that the while the North West has the highest (30 per cent) contribution to depth of rural poverty in Nigeria, the South West has the least (3.5 per cent).
Among the states, Kwara has the highest (  1 P 0.5322) depth of rural poverty index while Oyo records the least (  1 P 0.0379) implying that poor rural households in Kwara would need fourteen fold of increase in per capita income their counterparts in Oyo State need to alleviate their poverty. Notably, the depth of rural poverty in Kogi, Lagos and Jigawa are also on the high side representing 0.4940, 0.4247 and 0.3894 respectively. The highest relative contribution of the states to rural poverty gap in a descending order are Kogi (8.4 per cent), Jigawa (7.1 per cent), Kebbi (5.6 per cent), Zamfara (5.4 per cent) and Kwara (5.3per cent) and Bauchi (5.1 per cent). As expected, the least relative contributions are from Oyo (0.22 per cent) and Osun (0.28 per cent). However, contrary to expectation, Lagos contributes only 0.4 per cent. This is explained by the low proportion of the overall rural households residing in Lagos resulting from increasing rural-urban drift as well as urbanisation. Urban Lagos is the commercial centre in Nigeria with a seaport, an international airport and highest concentration of both microand macro-enterprises. 
Spatial Profile of Severity of Poverty in Rural Nigeria
Results in Table 5 show that although the North West records the highest incidence and depth of rural poverty, North Central zone has the highest level of severity of rural poverty (  2 P 0.1454), followed by the North West (  2 P 0.1446) and North East (  2 P 0.1226). This suggests that although the North West has the highest proportion of the rural poor and requires more investment of wealth to alleviate poverty, inequality in income distribution of households is highest in North Central. However, South West has the least (  2 P 0.0379) severity of poverty index. This indicates that disparity in income distribution among the rural poor in North Central is about four times that of South West. Thus, South West consistently had the least values of all the poverty indices, indicating the least poverty rates (in terms of proportion of the poor, poverty gap and severity of poverty) among the GPZs. This suggests that of all the zones, the South West governments have shown distinctive ability in the formulation, administration and implementation of rural and economic development policies. Furthermore, the North West has the highest absolute contribution of 0.302 per cent to overall poverty severity in rural Nigeria while the South West contributes three per cent to overall poverty in rural Nigeria. Thus, North West contributes 10 times the contribution of South West to overall poverty severity in rural Nigeria.
Among the states, Kwara records the highest index of severity of poverty (  2 P 0.3629), closely followed by Kogi (  2 P 0.3301). Thus, poverty indices (incidence, depth and severity) within Kwara and Kogi are consistently the highest. However, Osun has the lowest index of severity of poverty (  2 P 0.0150), closely followed by Oyo (  2 P 0.0169). in the South West, Lagos hasthe highest index (  2 P 0.2780) and Jigawa (  2 P 0.2226) in the North West. The result indicates that rural poverty intensity within rural Kwara is 21 and 24 times higher than that of Oyo and Osun respectively. This is consistent with the observation under depth of poverty. In addition, Kogi records the highest absolute contribution of 0.0111 representing 10.8 per cent relative contribution to overall poverty severity, followed by Jigawa (0.0080) and Kwara (0.0071) with relative contribution of 7.8 per cent and 6.9 per cent respectively. Oyo records the lowest relative contribution to poverty severity, closely followed by Osun. Thus, Kogi relatively contributes about 56 times over what Oyo relatively contributes to overall poverty severity in rural Nigeria. 
Shapley Decomposition of Poverty into Mean Income and Inequality
The results of spatial decomposition of change in poverty rates into the mean income and inequality components, using Shapley method are presented in Table 6 . Higher than average mean income levels implies lower than average poverty levels and vice versa. The result shows that zones with low PCE, namely North West, North East and North Central have negative change in spatial poverty level indicating that the rural poverty headcount in these GPZs are higher than overall rural poverty headcount. The fall in the proportion of poor people in rural Nigeria is highest in South West and lowest in South South. In the savannah region, the increase in the proportion of the poor people in rural Nigeria is highest in North West but lowest in North Central. In all the GPZs, the mean income accounts for a major contribution to spatial differences in proportion of the poor people in rural Nigeria. This corroborates the findings of Dhongde (2003) that spatial differences in poverty headcount are largely explained by spatial differences in mean income levels rather than by differences in the distribution of income in India. Furthermore, inequality contributions are higher than corresponding mean income contributions to change in the proportion of poor people in Taraba and Kaduna states. The result shows that inequality is not a threat in rural areas if only the headcount is considered for poverty assessment.
In order to make useful and relevant policy recommendations, it is expedient to decompose higher FGT levels. This is because policy interventions revolve around income, that is, it involves either increasing per capita expenditure (PCE) or redistribution of wealth. The results of shapley decomposition of change in poverty gap in rural Nigeria are also presented in Table 6 . In all the GPZs, the mean income has a major contribution to spatial differences in the amount of PCE needed to bring a typical rural household out of poverty. The result further shows that 25 per cent of the states (nine states) including the Federal Capital Territory (FCT) have higher inequality contribution to change in poverty gap than mean income contribution to poverty gap. The states are Kaduna, Taraba, Borno, Plateau, Niger, Nassarawa, Ebonyi, Edo and Delta. Thus, rural poverty alleviation policy should shift from increasing mean income to redistribution of income in these states.
Results further reveal that all the three northern zones have negative mean income contributions to spatial change in severity of poverty. About 53 per cent (representing nineteen states) have negative mean income contributions to spatial change in severity of poverty. Fifteen of these states are in the northern GPZs (North Central, North East and North West). In addition, only North Central and about 25 per cent of the states (10 states) with the FCT have their inequality contribution higher than mean income contribution to poverty. These states are Delta, Edo, Nassarawa, Niger, Plateau, Borno, Taraba, Jigawa, Kaduna and Kano. This suggests that inequality is more responsible for spatial severity of poverty than mean income in these states and thus, rural poverty alleviation policy should be directed towards income redistribution in these states. However, in the other states, rural poverty alleviation policies should be channeled towards increasing mean income. 
Marginal Contribution of Within -and Between-GPZs Inequalities to Poverty
The study further simulates the marginal contribution of within-region and between-region disparity in income distribution on the overall rural poverty in order to inform policy. This also establishes direct linkage between poverty and inequality. Results in Table 7 indicate that the marginal contribution of the within-group (intraGPZs) inequality to the overall rural poverty level is higher than the between-group (inter-GPZs) inequality component for all poverty indices (Headcount, depth and severity). While between group inequalities are poverty-decreasing, within-group inequalities are poverty-increasing. The marginal contribution is highest for incidence of poverty and lowest for severity of poverty implying that at the national level, rural poverty reduction policy should focus on other factors (such as improving infrastructure, education, credit facilities, gender equity, social protection et cetera) within each zone other than evening mean income across the GPZs. 
CONCLUSION AND RECOMMENDATION
This study has shown that the degrees of poverty differ across the GPZs and states suggesting that poverty reduction strategies should be geographically targeted. Thus, different poverty reduction interventions are needed to reduce poverty in the short-run across the different geopolitical zones. Where inequality is greater than mean income component, the policy should focus on inequality reduction (redistribution of income) through appropriate fiscal policies.
The study has four implications for policy measures aimed at alleviating rural poverty in Nigeria. First, there is a geographical dimension to the explanation of the variation of poverty rates across geopolitical zones. Policy measures with region-specific focus are thus advisable. For the coastal zone (South South), the significant influence of low standard of living calls for attention to the havoc that inflation may cause on the poor; for the northern GPZs, the emphasis should be placed on raising per capita expenditure; for the North Central zone, efforts to increase mean income should be supplemented by redistribution policy. Second, the GPZs are still quite heterogeneous, suggesting that geographical features such as distance to the sea, climate, topography of the terrain, and so on, are not the sole determinants of spatial inequality and poverty. Much of the similarity and dissimilarity among the GPZs can be traced to their industrial structures and the past and recent economic policies (Kanbur and Zhang, 2003) .
Third, in GPZs and states where mean income level poses much problem to poverty alleviation, the efforts of the state and local government should focus on the formation of capital assets (human, social, financial and physical capitals). Finally, poverty alleviation strategies have an implication for national budget allocation and government expenditure for the whole country. This means that the share of Federal Government capital expenditure for poverty alleviation should be equitable across the GPZs and states.
